Experimental
The product was rinsed with double-distilled water and ethanol alternately, and finally dried in vacuum oven at 40 °C for 8 h.
Characterization
XRD patterns were recorded on a Shimadzu XD-3A (Japan) using filtered Cu-Kα radiation (λ = 0.15418 nm) generated at 40 kV and 30 mA. Scans for 2θ values were recorded at 4° min -1 .
Scanning electron microscopy (SEM) images were obtained using a Carl Zeiss Ultra Plus electron microscope. Transmission electron microscopy (TEM) high angle annular dark field scanning transmission electron microscopy (STEM) images of the catalysts were obtained using a JEOL (JEM-2000 FX) microscope operating at 200 kV. Specific surface area was determined by the Brunauer-Emmett-Teller (BET) method, and the density functional theory DFT method was employed for analyzing the full range of pore size distribution based on the sorption isotherms obtained on a Quantachrome Autosorb-1 volumetric analyzer. X-Ray Photoelectron Spectroscopy (XPS) spectra were generated using Thermo Scientific Escalab 250Xi. Binding energies were determined by referencing to the C 1 s peak at 285.0 eV. The molar ratios of Co, B Ni, in the bulk samples were determined by a Varian 720 Inductively Coupled Plasma-Optical Emission Spectrometer (ICP-OES).
Electrochemical measurements
Cyclic voltammograms (CV) and galvanostatic charge/discharge tests on CoB@Ni(OH) 2 were carried out in a three-electrode cell. The working electrode comprised 1 cm 2 of a film containing CoB@Ni(OH) 2 , carbon black and poly(tetrafluoroethylene) with a mass ratio of The capacitance of the electrode (C) was calculated according to the following equation based on CVs or the discharge curves.
where i is the sampled current, t is a sampling time span, V is the total potential deviation of the voltage window, and m is the mass of the active material examined. a: the specific capacitance and areal capacitance was obtained at the current density. b: after cycling test, the retention of the specific capacitance. c: the cycling test was carried out with the current density. d: the value was calculated based on the data in the literature.
